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2 . gggg 

TFT LCD LTF460HQ03-A** 

3. SIXTHS 

3.1 THS 

LTF460HQ02# HISS M £1 B (Amorphous Silicon) ¥¥ ¥¥IIBEf(TFT; Thin Film 
Transistor)# B°l§ BIt¥ Atget SCI gg 8 § (Co I or active matrix) gg£| TFT SAIB 
Xt ( LCD ; L i qu i d Crystal Display) ModuleOILt. Module# Panel, ?S SsL¥£t Backlight¥¥ ¥g 
El 01, Inter facets g Digital §&§¥■ gS¥ Bg #g6tg gg°l ^iL! LVDSggS AHgSt 
act. ¥ I§g 1,920 * 1080(16:9) 5t¥» SgStlQ, 16.7M2I ¥©§ II#SfCt. 

HEIB git J \ #01 SPVA Mode IISS ggStOI AlOfgg ©5t£t¥ 89° 0|g§ Hlgstg gAIOt© 
IMOICt. 

3.2 g§ 

© High Contrast Ratio & High aperture structure 
© Bg §& gg (DCC gg SB Atig) 

© FHD (1,920 * 1080 SB) IIS (16:9) 

© SPVA (Super Patterned Vertical Align) Mode gAI 0t©( ± 178° ) 

© Sync Format : DE(Data Enable) Mode II#, H/V-sync II# Sit 
© 2CH-LVDS gS #E1ffl|0|B( 2 * 1 pixel/ clock) 

3.3 ggSOt 

© Home-a I one Multi med i a TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

© AV IHIM°I St© HAI &SII 


3.4 


^r =. 

CZ> 1 

At ¥ 


HI b 

¥S5A|#g 

1018.08(H) x 572.67(V) 

mm 


BgBIt 

a— S i TFT Active matrix 



n^^|.i=AH ^ 

16. 7M (8 B i ts-True) 

color 

16,777,216 

StB© 

1.920 x 1080 

pixel 

16:09 

5(0 

m 

<\ 

nor 

RGB Vertical Stripe 



StBHS 

0.12125 (H) x 0.36375 (V) 

mm 


BAIBB 

Normal ly Black 



s#hei 

#AtS 1.0%, 2H(5t§ 500g) 


COP 
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4. 3I^A|& 


Item 

Min. 

Typ. 

Max. 

Note 

Module 

size 

Horizontal(H) 

1055.5 

1056.5 

1057.5 

mm 

Vertical(V) 

609.8 

610.8 

611.8 

mm 

Depth(D) 

18.9 

19.9 

20.9 

mm 

Weight (With Inverter) 

- 

11.0 

11.5 

Kg 


5. 10) SO) 33 

5.1 Algf !□ 3 3 


Item 

Symbol 

Min. 

Max. 

Unit 

Note 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 
(Ambient temperature) 

Tqpr 

0 

50 

°C 

(1) 

Shock ( non - operating ) 

Snop 

x, y ^ 

- 

40 

G 

(2), (4) 

z ^ 

- 

30 

Vibration (Non - operating ) 

Vnop 

- 

1.5 

G 

(3), (4) 


NOTE (1) S£21 30)£E 51711 = 01- EH 3^0)1 El- 5 CL 

(ilLHo? 39 °C §J <40 °C Oil AH 93.8%RH0)I 8HS>) 

NOTE (2) 11ms, sine wave, 1 time for +X, +Y, +Z axis 
NOTE (3) 10-300 Hz, Sweep rate lOmin, 30m i n for X,Y,Z axis 
NOTE (4) SS 81 Test A| 5§I AIVU 2S0I AIVHI °lsH EI71U 

BentS XI 8t£E3 S = 5| 2i5H0t SI Cl . 

Relative Humidity ( %RH) 


90 



-40 -20 0 20 40 60 80 

Temperature (°C) 
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5.2 E3I3 Atgf 1LH 
5.2.1 TFT LCD MODULE 1 LH 


(Vdd = 12 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

Vdd 

10.8 

13.2 

V 

( 1 ) 


N0TE(1) SYinMAH. 


5.2.2 BACK-LIGHT UNIT SLHS^ 


(Ta:25±2°C) 


3h S 
cz> — 1 

7IS 



HIH 

Operating temperature range 

Top 

-20 ~ +70 

°C 


Storage temperature range 

Tstg 

-30 ~ +70 

°C 


Junction Temperature 

Tj 

110 

°C 


Forward current 

If 

0.16 

A 

Continuous operation ©String 
(1 String/PCB) 

Forward Voltage 

Vf 

112 

V 

Continuous operation @ String 
(64 LEDs / 2String) 

Thermal resistance, Junction 
to PCB 

RthJS 

<40K/W 

K/W 
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6. gfsf 

6.1 

-. S3 

YY : 25 °C ± 2 °C / : 25%~85% RH / ^ : 86kPa~106kPa / gj-^ : 1LuxO|Sf / 

*1|7d) / Y2# 

-. Warm-Up Time : © 60 Y o | 

© Y?IY( Y 15i center ?|£# 10Y3 ?|£ ^ 

td*H ?|£ *fo|°| td|7|- 0.5%o|S|-7|- s|-^ A|g 

Twarm-up = ( I Lumt-io “ Lumnow I / Lumnow ) X 100 < 0.5 7[- £|Y A| 

where , Lurm-iot lOY-Ej ?l TL , Lum n o„Y ?|IE 

6.2 Y9 S-u|(LMD : Light Measurement Device) 

: BM-5A(TOPCONjjii), BM-7(TOPCONf±), PR-650(Photo Reserchil) 

7da| 5J &§= ■ 



6.3 9S 52 

-. TFT LCD Module : VDD = 12.0 V, fV = 60 Hz, fDCLK = 148.5 MHz 
-. BACK-LIGHT UNIT : Total Lamp Current = 105mA / Duty 100% 
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6 4 31-31- ^ AH 

o — | — i CD 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

LMD 

NOTE 

Luminance of White 
(center) 

Yl.avg 

400 

450 

- 

cd/rrf 

SR-3 

(1) 

Contrast Ratio (center) 

CR 

4500 

6000 

- 

- 

Brightness Uniformity 
(9point or 13Point) 

Buni 

- 

- 

25 

% 

Color 

Chromaticity 
(CIE 1931) 

Red 

Rx 

typ. 

-0.025 

0.640 

typ. 

+0.025 

- 

SR-3 

Center 

Point 

Ry 

0.330 

Green 

Gx 

0.290 

Gy 

0.640 

Blue 

Bx 

0.150 

By 

0.060 

White 

Wx 

0.280 

Wy 

0.290 

Color Gamut 

- 

75 

80 

- 

% 

Color Temperature 

CCT 

7,000 

10,000 

13,000 

K 

Viewing Angle 
(CR5:10) 

Hor. 

0L 

79 

89 

- 

Degrees 

EZ 

(2) 

0R 

79 

89 

- 

Ver. 

0 H 

79 

89 

- 

0L 

79 

89 

- 

Crosstalk 

Dsha 

101-255 

- 

- 

5.0 

% 

(3) 

20-100 

- 

- 

15.0 

0-19 

- 

- 

x(aaietst) 

Flicker 

F 

- 

15 

25 

- 

BM-7 

(4) * 

GAMMA 


1.9 

2.2 

2.5 


PI 7| XH 
*7) 

Response time 

G to G 
82 

- 

- 

4 

12 

ms 

(5) 


* White 25Gray (256Gray 7|S) Wx, Wy ^j£fS &2.I 715 Minolta CA- 210 , as iHr Aging 715) 

1. White 25Gray Pattern 715 Wy ^RR 0.305 01 &BI 

2. Wy Wx feS 5! 
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NOTE (1) 

► *S?|X| : ^3°IX|fe Active AreaLH 9J\\ g)C).(5)32| 33 33) 

©T 

V/2 

y 

r 

V/6 


© WHITE S3 9IE2I 3£| (Yl) 

: ggt Point© Oil AH WHITE ?| 3(Yl) 

© CH td I td I (C/R : Contrast Ratio) 

: ^3°|X| §3 Point© 0| I AH WHITE(Gmax) #132) BLACK(Gmin) ?|32| til 3 321. 

CR _ Cmax(5) 

G min(5) (© ^ | AH , ( ) °)2| ©© =3 Point 3. 



Brightness Unifomity(Buni) 

: Panel WHITE §J fl) 92H(130H) point£| 


:« *36)01 0)£H3H) HOI 32|. 


. B max- B min 

Bum = x 1 00 

B max 


where, Bmax = Maximum Brightness 
Bmin = Minimum Brightness 


3 S' Dimming 2 


Oh tH o I 


: 3.3V( 500cd/nf £2 ) 
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NOTE (2) 

► A| Of ^(Viewing angle)£| §2| : C/ROI lOOI&Elfe A|2f°| S?l 



NOTE (3) 

► ^5 5C!(Crosstalk;Cross modulat ion)s| §2 .|(Dsha): ^kLYJ-2-l £! oil —I '§'1-0=1 DHtd|b|7|- x-j 

§|- 2 | # 


Crosstalk Modulation Ratio(DsHA) = 


| It normal Y abnormal | 

Ynormal 


x 1 00 (%) 


* White Box o 1 2.| £.| back ground pattern# Grayl- Gray64 77|-x| 4Gray Z}-^—sL #§ 

* Horizontal Crosstalk if Vertical Crosstalk# H# 

* #§ 34^ 7I-S- #3* Crosstalks^ §£| 


: Normally White mode A l Box# Black(Gmin) /Normally Black mode A l Box# white(Gmax) 
* Crosstalk Pattern 51 Point 

Horizontal Crosstalk 



◄ 

„ 2L/3 

► 


h 


T 

H/2 

1 

White Pattern 
(Gray 64) 

O Yb 

l 

O Yb 

V 


2 



Vertical Crosstalk 
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◄ 

^ L/2 ^ 

► 



r 


White Pattern 
(Gray 64) 


2H/3 

V 

OYh Yh2Q 


15mm 0 1 t|- 


IoYa 



<p 

15mm 6 l-§- 



Ya 2 0 



NOTE (4) 

► Sl-ssj uj™ 7l^(FI icker)s| §°| : LCD Panels s|-go| 
© ?I|£H€- Flicker 



© FI icker ^9 Pattern : 


1 

1 

1 

1 

1 

1 

II 

II 

1 

1 

1 

1 

1 



1 

1 

1 

1 

1 



Dot Inversion ^ ° 
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NOTE (5) 

► S0-MZK Response time)£| §2|: s|-3o| s| n||af- ccHot| io%2f 90%a©| 


© Normal ly White modes 3© 



© Normally Black modes S© 



® 8mst 3 gray to gray £| s|n| °J\ 

7. £p|*l 
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7.1 TFT LCD H# 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage 

Vdd 

10.8 

12 

13.2 

V 

(1) 

Interface Type 

LVDS 

Tcon mSS 


Power Consumption 

(a) Black 

- 

1640 

1900 

mA 

(2), (3), 
(5) 

(b) White 

- 

1650 

1910 

mA 

(c) N-pattern 

- 

1700 

1980 

mA 

Vsync Frequency 

fv 

- 

60 

- 

Hz 


Hsync Frequency 

f H 

- 

67.5 

- 

kHz 

Main Frequency 

fDCLK 

- 

148.5 

- 

MHz 

Rush Current 

Irush 

- 

- 

8 

A 

(4) 


N0TE(1) I--I — — ^11 o | cH| o| E.H §J Efo|°J $i# 7d(V ss = OV) 

(2) fV = 60 Hz, f DCLK = 148.5 MHz, VDD = 12.0V, VCC = 12.0V, DC current 

(3) *113. nHe 


(a) Black j4|eh 



(b) Whi te -“-Hid 



(c) N-^Hld 



I 

I 




(4) ^-§^7d (12V t 1 #, rising time =470/zs) 
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INPUT 



Note : Control Signal : H i gh( +12 V) — >Low(Ground) 

All Signal lines to panel except for power 12V : Ground 

The rising time of suppl ied vol tage is control led to 470us by R and C value. 



(5) Inverter^ y-EH°j. 
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8. CFOI CHZI^ (Block Diagram) 

8. 1 Input circuit §J|-S.|hL 
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9. ^5 ±M( Input Terminal Pin Assignment) 


9.1 TFT LCD 2S( Inter face signal & power) 


connector : 82pin 


✓ 

Q Panel Pin Map 


,, Pin 
Number 

Signal 

~^u m 

Signal 

t 

Panel.VCC 

27 

Ch3[l3- 

2 

Panel.VCC 

28 

Ch3[13* 

3 

Panel.VCC 

29 

Ch3[2] - 

4 

Panel.VCC 

30 

Ch3[2] + 

5 

Panel.VCC 

31 

GND 

s 

N.C. 

32 

Ch3CLK- 

7 

GND 

33 

Ch3CLK+ 

8 

GND 

34 

GND 

9 

GND 

35 

Ch3[3] - 

10 

Chi [03- 

36 

Ch3[3] + 

11 

Chi [0] + 

37 

Ch3[43- 

12 

Chi [13- 

38 

Ch3[4] + 

13 

Ch1[1] + 

39 

GND 

14 

Chi [23- 

40 

SCI Kfor TCON) 

15 

Chi [23 + 

41 

NC 

18 

GND 

42 

NC 

17 




43 

WP(EEPROM) 

18 




44 

SQMtor TCON) 

19 

fiwn 



45 

LVDS.SEL 

20 

Chi [3]- 




NC 

21 

Chi [3] + 




NC 

22 

Chi [43- 




NC 

23 

Chi [43 + 




NC 

24 

GND 



__ 

NC 

25 

Ch3[0] - 




N.CfHVS for LCD) 

26 

Ch3[0] + 




(51pin) 


..Pin 

Number 

Signal 

82 

GND 

81 

Ch2[03- 

80 

Ch2[0] + 

79 

Ch2[ 13- 

78 

Ch2[13* 

77 

Ch2[23- 

76 

Ch2[2] + 

75 

GND 

74 

Ch2CLK- 

73 

Ch2CLK+ 

72 

GND 

71 

Ch2[33- 

70 

Ch2[33* 

89 

Ch2[4] - 

68 

Ch2[4] + 

67 

GND 

86 

Ch4[0] - 

65 

Ch4[0] + 

64 

Ch4[ 1] - 

63 

Ch4[ 1 ] + 

62 

Ch4[23- 

61 

Ch4[2]* 

60 

GND 

59 

Ch4CLK- 

58 

Ch4CLK+ 

57 

GND 

56 

Ch4[33- 

55 

Ch4[33* 

54 

Ch4[4] - 

53 

Ch4[4]* 

52 

GND 


(31pin) 


Panel Side 



\ 

Cable Side 



i / 


(NOTE1) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 

(NOTE2) LVDS SELECTION OPTION : HIGH(3.3V) -> Normal , LOW(GND) & Default -> Jeida 
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9.2 ^ 3^3:2} j£A) Afl 




DATA SIGNAL 

GRAY 

SCALE 

COLOR 

DISPLAY 

RED 

GREEN 

BLUE 



RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

LEVEL 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

BASIC 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

COLOR 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 


MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 


YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 


WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RO 


DARK 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

GRAY 

t 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 

SCALE 


























R3~ 

OF 


























R252 

RED 

1 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R253 


LIGHT 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R254 


RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1 

GRAY 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 

SCALE 


























G3~ 

OF 


























G252 

GREEN 

i 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G254 


GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G255 


BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO 


DARK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

B1 

GRAY 

t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

B2 

SCALE 


























B3~ 

OF 


























B252 

BLUE 

i 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

1 

B253 


LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

B254 


BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

B255 


NOTE 

(1) Gray : 

Rn : Gray, Gn : Gray, Bn : Gray (n=Gray level) 

(2) : o=Low level voltage, 1=High level voltage 
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10. ElEUtilOl^ EfOlgJ 


10. 1 Time parameter 

- FRC CHIP 12I& K120FA 31 E (DE only mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

240 

297 

310 

MHz 

- 

Hsync 

Fh 

100 

135 

140 

KHz 

- 

Vsync 

Fv 

90 

120 

125 

Hz 

- 

Vertical Active 
Disply Term 

Display Period 

TVD 

- 

1080 

- 

lines 

- 

Vertical Total 

Tv 

1090 

1125 

1380 

lines 

- 

Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 

- 

Horizontal 

Total 

Th 

2090 

2200 

2350 

clocks 

- 


-»• S *11 ME DE Mode^ S^SHW, H-sync2t V-sync£!££ H§| EJ^EIOIOt ». 
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10.2 £jElni|o|^ A|£S| Efo|°J cfo|o1ZL|§( DE Mode) 
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10.3 LVDS Interface 

. LVDS Receiver : Tconvfl^-^ 
- JElDAff-^ « 



LVDS pin 

JEIDA 


TxIN/RxOUTO 

R4 


TxIN/RxOUTI 

R5 


TxlN/RxOUT2 

R6 

TxOUT/RxINO 

TxlN/RxOUT3 

R7 


TxlN/RxOUT4 

R8 


TxlN/RxOUT6 

R9 


TxlN/RxOUT7 

G4 


TxlN/RxOUT8 

G5 


TxlN/RxOUT9 

G6 


TxIN/RxOUTI 2 

G7 

TxOUT/RxINI 

TxIN/RxOUTI 3 

G8 


TxIN/RxOUTI 4 

G9 


TxIN/RxOUTI 5 

B4 


TxIN/RxOUTI 8 

B5 


TxIN/RxOUTI 9 

B6 


TxlN/RxOUT20 

B7 


TxlN/RxOUT21 

B8 

TxOUT/RxlN2 

TxlN/RxOUT22 

B9 


TxlN/RxOUT24 

HSYNC 


TxlN/RxOUT25 

VSYNC 


TxlN/RxOUT26 

DEN 


TxlN/RxOUT27 

R2 


TxlN/RxOUT5 

R3 


TxIN/RxOUTI 0 

G2 

TxOUT/RxlN3 

TxIN/RxOUT1 1 

G3 


TxIN/RxOUTI 6 

B2 


TxIN/RxOUTI 7 

B3 


TxlN/RxOUT23 

RESERVED 


TxlN/RxOUT28 

R0 


TxlN/RxOUT29 

R1 


TxlN/RxOUT30 

GO 

TxOUT/RxlN4 

TxlN/RxOUT31 

G1 


TxlN/RxOUT32 

BO 


TxlN/RxOUT33 

B1 


TxlN/RxOUT34 

RESERVED 
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10.4 2/02 nr AH (Power ON/OFF Sequence) 

: Latch-upOlU LCD S§2| DC operations 22| 23 2/02 2AHS 0)HH2) S0)0) m. 



NOTE 


(1) 2S0II 2s* 22)6)2 022x10 233 VddO S0)0) 20. 

(2) LCD 22 2 °l LH 0)1 AH iJ2£| 2 OS 2 2) * 2. LCD2) 220 21 2 011 £§2* 2H2HL) 
■ 021 2 0)1 LCD* S LH, 5)21 NO I SE2) *22.. 

(3) Vdd2) 22)2 * 2EHHI0I2 2s2) S02)A| 2EH( Interface Signal High 
lmpedence)2 2AI2 2X1 S3. 

(4) Power Off2 XH Power On6)2| 2 CHI 1201 2261 *2^ 22. 
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11. 4S AIS2E21 




A| 

SxL cz AH 

1 — —i— — 1 CD 

-20 ~ 60°C, lOcycle 

4 d H 

HTOL 

50 °C, 1000HR 

8 D H 

LTOL 

0°C, 1000HR 

4 D H 

RTOL 

25 °C , 7ll^r ~ 

4°H 

HTS 

70 °C, 500hr 

4 d H 

LTS 

-30 “C, 500hr 

4 d H 

THB 

40 “C / 95%RH , 500hr 

4°H 

WHTS 

60 °C / 75%RH, 500hr 

4 n H 

T/C 

-20 “C ~ 60 °C, 200Cycle 

4 D H 

ESD 

(“PI) 

CDM : +10 kV,150pF/330 Q ,9Point,35|/Point 

3°H 

ESDtT 1 #) 

: +8 kV , 150pF/330 S2 ,200Point ,ls| /Point 
: + 15 kV , 200 pF / 1 00 £2 , 200Po i nt , 1 S|/Poi nt 

A 3°H 

POWER 

ON/OFF 

30i(on) / 30S(off) : 12,000 S| 

4°H 

X| .E. 

1 ! CD 

1 0~300Hz/1 . 5G/1 0m i nSR , XYZ, 30m in/ax is 

3 D H 

TfJ — i 

50G, 11msec, +XYZ It ime/axis 

3°H 

PALLET £!§ 

1.05 Grms, Random, Z^ 1 Hr 

1PALLET(22°H ) 

PALLET Drop 

IS 41 : 20 cm 

1PALLET(22°H ) 


HTOL/LTOL : High/Low Temperature Operating Life 
THB : Temperature Humidity Bios 
HTS/LTS : High/Low Temperature Storage 
WHTS : Wet High Temperature Storage 
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11. PACKING 

11.1 Carton 

(1) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing “tg 


Packing 
-Pallet box 


Cushion-Foam 


LCD Module 


Cushion-Foam 

Pallet-Plastic 



— > Direction be able to open it 



11.2. Packing Specification 


ITEM 

Specification 

Remark 

LCD Packing 

16ea / Box 
(Packing-Pallet Box) 

1. 11 Kg / LCD (lOea) 

2. 10 Kg / Cushion-Foam (2ea) 

3. 8 Kg / Packing-Pallet Box (lea) 

4. Cushion-Foam Material : EPS 

5. Packing-Pallet Box Material : DW4 

Pallet-Plastic 

IBox / Pallet 
(PE,W1 150,L985,H125, 
BLUE) 

1. Pallet weight = 8.8kg 

2. 8 Kg / Pallet 

Packing Direction 

Vertical 


Pallet size 

H x V x height 

1270mm(H) x 1150mm(V) x 844mm(height) 

Pallet weight 

129.7kg 

Pallet(8.8kg) + Module(l l*16=176Kg) + 
Cushion(up+botton=10kg) + Pallet- 
BOX(8kg) 
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12. MARKING & OTHERS 

A nameplate bearing followed by is affixed to a shipped product at the 
specified location on each product. 


(1) Parts number : LTF460HQ03-A** 

(2) Revision : One letter 

(3) Control : One letter 

(4) Lot number : L 9 H 123 01 A 

1 2 3 4 5 6 7 



LTF460HQ02 

Checklist 


(5) Nameplate Indication 


LTF460HQ03 


0945 llllllllllllllllllllllllllllllllllllllll 

)E IN KOREA 8L9H1 2301 A A01 
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15. General Precautions 

15.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 
or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might permanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 
from the eyes or mouth . In case of contact with hands, legs or clothes, it must 
be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 
IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 
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15.2 Storage 

(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or 
fluorescent light during the store. 

15.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFL) and 
may require higher startup voltage(Vs). 

15.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time, it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB’s on the rear side and should be handled 

carefully in order not to be stressed. 
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16 . »g sshsi aai 

16.1 SXISS 

Oh£HCHI XIIAimfe **31 LH 5H AH g ¥§ * C|HhO|£ S3I Sg£g *01 Si 01 AH g ggCh. 
H 16.1 S«3I £sH Algol *X|£01 Sig ** 


= 7:1 ch 

c; S O 

Cadmium and cadmium HhS** 1 

PBB( p I ybromob i pheny I )*, PBDE (polybrominated biphenyl ethers)* * 2 
Polychlor inated biphenyl (PCB) S 
Polychlorinated naphthalene W 

Organic tin sl-itS (Tributhyl tin category/Tr ipheny I tin category) 

Asbestos 

AzoShSS (SsH ¥ S 8.3011 U£ Sig Amine* SSehg 5hSS. 01 ShSSg gX1l£ 
xigaee ag5toi ^ggg ah g°i ¥§ggg Ajg sxieioi sict.) 

*1: SSXHSOII □ SH AH g £g, 3h£S, 60) 3i, S°| fig* pgg£0h S0|| lOOppm 

□ I DJ-OI £|£g SCh. 

* 2 : as sas sximg *g st°u, g*°i poiss exua ihgoi gi sh *xi sae 
gggp. 

3h£S°| gg, Oh BH CHI lAIShg ¥91011 □& AhS3l CH 6H AH g SXH *X|£0| SI XI P* — L|- , if* 
gia 30|gg SBIM gag &BI. 

S16.2 gxiie 3h£S * 0| Eh Sh&ssi §E2| SI SS 


g£ 

sbi ga 

(a) DC £E1, g£X|, *3101, £310131 g SgSS £gshg 

eg o i o i o i soi as 

(b) ggsAisxioii & g £ g mmm 

(c) Ni-Cd SXI (ggg SAIShg 3, EhS 0|0| *01 gg 
Ni-Cd SX|g 2007 £ 3SS SlgHg SCI. 

2003 £ 3a* 

(d) gp * gpees gg, se 

2004 S 31* 


0h£2hSS §011 AH gSH3l °I6H S16.33I XIIAIshg OhPJ 01 *§* g£°l Ahg* SXISCh. 
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316. 3 ¥sH Oil °|sH £f£l¥ 0|-°J §Jif 


CAS No 

OtEi 

92-67-1 

4-amonod i pheny 1 

92-87-5 

Benzidine 

95-69-2 

4-ch 1 or o—o— to 1 u i d i ne 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotoluene 

99-55-8 

2-am i no-4-n i t r o t o 1 uene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2,4-diaminoanisole 

101-77-9 

4 , 4 1 -d i am i nod i pheny 1 methane 

91-94-1 

3,3' — d i ch 1 orobenz i d i ne 

119-90-4 

3,3' — d i met hoxybenz i d i ne 

119-93-7 

3,3' — d i met hy 1 benz i d i ne 

838-88-0 

3 , 3 1 d i me t hy 1 -4 , 4 1 -d i am i nod i pheny 1 methane 

120-71-8 

p-cresidine 

101-14-4 

4,4'-methylene-bis-(2-chloro ani 1 ine) 

101-80-4 

4,4' —ox i dean i 1 ine 

139-65-1 

4 , 4 ' — t h i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2,4-tol luylenediamine 

137-7-7 

2,4, 5— t r imenthylani 1 ine 

90-04-0 

o-an i s i d i ne 


16.2 &2BIPI sa 

P¥°| ilg 3 16.5011 5^13 §Ei 1216m CH3 ¥S0IU SxIOII S¥£IOUH¥ °) @P. 


s i 6.4 ssapisa 



0PH°l 3 ¥0|| CH5HAH¥ S¥»MAH □AlPIsOI Distil &EH0I3, ¥S°I 71 ¥ £ 

St¥6t¥Q| 2A01 AH §H¥¥S°I ?1l¥AtS0| ¥¥0|SH3II 5B5101 38.5°l SSHPI ASPJPI 

&& fflPimfe &a. 
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cm, chxiixhs°i nsaaoi ^ssHa nas naain as Atgsns act. 

SE& CHX1PIS0I SUM BSX1I°I ¥3011 °|6H l£l 81 WEIS SSI XinS XH¥SaCk 


S 16.5 & SUP IS S10II Clin ¥fi g¥ 31 SaniPI =5 


ggg 

.s. c= 

CD —I— 

aiss 

a / 

0 aas 

AlgSIl : Of BH (a),(b),(c),(d),(e),(f),(g),(h),(i),(j),(k),(l),(m) SI (n) 0121 °| 
gE. Oil & CHI S§fXH, gasman §011 CHa ns g¥ 

(a) S All AH E| M S&a X1IS°I 2I3¥ (21X11011 S^l 3^£|g ¥£)M£ 
Afg (S£gg 0 || Afg£g asm, ns g) 

(b) ^xhhi^chi Afgstg asi, ns g 

(c) SA1IAH£» 5&a X1|g°| £3¥0|| Afgsfg gg S3 SI £ ESS 

(d) ass *Ai6ig as naan 

2003^ 3S 

□ i- 

(e) ¥S£ £l¥aa ■ EIESII g£ ySXHBI 

(angs/ntxn uufoia/sissa g) 

(f) ¥§ ■ putoian lh¥S¥§ as, eis as 

(Pb 85wt% 01 n£ ¥¥/aS) 

(g) ansa 012121 sssbim asm a 

(h) as ssag si as 

(i) es, ga, nans n&xn 

U) sgssAi ns ssmg as as 
an, of bh ass s£ssah°i a°i ssn sign a. 

5t=l SS LI 5 ^ fJHtC 

td a CD TT fcd CD TT LT| O O — 1— 

gxH o.3wt% oi n 

nsoisss o.4wt% om 

gas 4wt% oi n 

(k) 2003 a 3i a oi a oil gAia as naan 

2004a 3S 
□ 1- 


16.3 »nns e°i nns ns g¥ 

nxmi^ e°i snnsoii nns si n §i&§s ns snsiiAHg nna. 

a?§PI°l SS&3II, 2x1, XI23II0II gXHStb S¥S°I §SI SCimOl 5ppm DILPS act. 
01 IH°I axH£|gfS, *gsaoil CH sH ah g BS EN 1122 Plastics - Determination of 
cadmium - Wet decomposition met hod Oil sack 

sess snsoi- gtn “a gaa( icp-aes)s act. 
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(l) ¥S-C|Ht0ia°l LH¥3¥§ 21§yi 
(Pb 85wt% 013 SSstS ¥¥/3S) 

(m) AHI2S 3iaXK4l S¥3 fetattS 

(n) SCtSi, SXt¥S, Sit it Oil AtgEIS ¥CI 

(4121 

-A, O j 

n ass 

AtSSXI : 01-BH (a),(b),(c) 3 (d) 0122 §E, 011301 5SXH, SSSXI, Alii ¥ 

(a) £llSi : IXHit SSSS30I 5mg 0ISB1 5. 

(b) SaSSXI, 333I-3S OHSiXI, SXISXI 

20043 313 

(c) 3S Si i : IXHi SSSS30I 5mg 01 S3 3. 

(d) ass ii, iiSiS 0|2|2| 

(412 

6Xt a§ 

a- its 

AtiiXI : 01-BH 0|2|2| §E 

as, Bts S3 sss¥ &¥£is a 

20043 313 

sasa 
uiy / 
a sits 

scisaoias xtxis es ¥s-ciotoia 

¥fi g¥¥AH XILHHHSg 01333, SS3E, £l¥3¥3¥, X|Et 3E 
#■ 3XIS i. 

ast, itiiia sx-ii* as aoii chshais au*oi staa soil xus 
si-04 AtSSS i¥Xt aict. 

20043 313 

PBB/PBDE 
012 2 ¥X| 

awaits 

21 i S LHS¥S. 

(BtSSOI sroi@ □XII 3SXIIS SStt ¥ SIS i¥, At§S BIS Eta) 

20033 313 

3X1 01 21 21 ¥i 

(BtSSOI iSS CH All SSXIIS SStt ¥ SIS i¥, AtSS BIS Eta) 

20043 313 


16.4 H dil SXil5tS SI 


S16.6 Itii iXHimS S3 


ss s 

& m 


SS30I5IE 

□ XI s SS 10m 3 01 S3 XI 3 A| S3 (41 AH 
0. Ippm 0 1 St 

EE SX1IXHS 3 
SX1IS 


16.5 ¥S, CldtOia XHI^AI CHI AtgsH AHS °t£IS S3 

H16.7 ¥S, Cl bh 01 a XHiaAIOII AfgsHAHS BtEIS S3 

== xi ch 

5 1 — 1 O 

[2^SI m-Hlsh^ S3] 

CFC( ch I orof luorocarbon) ,HCFC(hydrochlorof luorocarbon) .methyl bromide, 

1.1.1- tr ichloroethane, carbon tetrachloride 
[Chlor ine ¥X| gOH] 

1 . 1 .2- tr ichloroethane, 1 ,2-d ichloroethane, 1 , 1— d i ch I oroeth I ene , 

1 .2- dichloroethylene, methylene chlor ide, 
chloroform, trichloroethylene, tetrachloroethylene 
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CHECK LIST 


-TF460HQ03-A01 

CHECKLIST 
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*11# *}<£ CHECK LIST 


1 . 

2. SS 4 

3. aiei 3Hfl 4 

3-1 JH2 4 

3-2 SS 4 

3-3 SS MOf 4 

3-4 81 Afgf 4 

4. 31? Af£J 5 

5. 9CH SCH S3 5 

5-1 Mgf !□ a^ 5 

5 - 2 ama Afgt aai S3 6 

5-2-1 TFT LCD MODULE SCH §3 6 

5-2-2 BACK-LIGHT UNIT 1 CD S3 6 

6. aw mm 7 

6 - 1 s?s ss 7 

6-2 ^s sui 7 

6-3 ?§ sa 7 

6 - 4 ^s 8~ 

7 . S3ia ^s 13 

7- 1 TFT LCD 2 ft 13 

7- 2 Balance Board 15 

7-2-1 Recommended Operation Condition 15 

7-2-2 Feedback I / 0 Spec i f i cat i on 15 

7.3 Back Light Unit 16 

7-3-1 Specification for Customer 16 

7-3-2 Internal Specification 16 

8. Block Diagram 17 

8- 1 Input Circuit SIM 17 

8- 2 Back Light 18 

9. Input Terminal Pin Assignment 19 

9- 1 TFT MODULE ( Interface & Power ) 19 

9-2 Balance Board 20 

9-2-1 Balance I/O Pin Configuration 20 

9 - 3 2 m as£f sai sai 21 

10. Interface Timing 22 

10- 1 Time Parameter 22 

10-2 Interface Signal 2| Timing Diagram 23 

10-3 LVDS Interface 24 

10-4 SS 0N/0FF £Aj 25 

11. 3£IS AIS 53 26 

12. PACKING 27 

12-1 Carton 27 

12-2 Packing Specification 27 

13. Marking & Others 28 

14. General Precautions 29- 

15. S3 SS S£l 3IS 31- 


RED: LCD Af2¥ LH¥ 25, BLUE : THSt CHECK LIST 
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DC4-0-0 


DC5-2-1 

DC5-2-2 

SG00643-001 


DC6-4-0 

DC7-1-0 

DC7-2-1 

DC7-2-2 

DC7-3-1 

DC7-3-2 


DC 10-1-0 


DROP 176-0 13 
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